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Description 

This invention relates to an apparatus for de- 
tecting the passage of multiple superposed sheets 
along a feed path. The invention has application, 
for example, to an apparatus for detecting the 
passage of superposed currency notes in a cash 
dispensing mechanism of an automated teller ma- 
chine (ATM). 

In a cash dispensing mechanism, it is impor- 
tant to provide a simple and reliable means for 
detecting when a currency note has become super- 
posed on another in a path of travel from a cur- 
rency supply means to a note exit slot, since such 
superpositioning may produce an undesirable re- 
sult such as the dispensing of an excessive amount 
of money. For convenience, two or more sheets or 
notes which have become disposed in a super- 
posed relationship will hereinafter be referred to as 
a multiple sheet or a multiple note. 

One known type of apparatus for detecting the 
passage of multiple notes along a feed path em- 
ploys a note thickness sensing mechanism through 
which notes are fed in operation and which incor- 
porates a gauging roller. In the event of a multiple 
note (or an excess thickness note) passing through 
the sensing mechanism, the axis of the gauging 
roller is displaced by an amount such that a note 
rejecting means is actuated, actuation of the reject- 
ing means causing the notes or note to be diverted 
into a reject hopper. A problem experienced with 
known apparatuses of this type is that such appara- 
tus may not distinguish between multiple notes and 
a single note having a localized increase in thick- 
ness, brought about for example by a crease or 
fold in the note or by the attachment thereto of 
extraneous matter such as adhesive tape. As a 
result, there is a tendency for such apparatus to 
reject an excessive number of notes. The use of 
such apparatus in a cash dispensing mechanism of 
an ATM would tend to increase maintenance costs, 
since the rejection of an excessive number of notes 
would decrease the period of time between suc- 
cessive replenishments of the machine with cur- 
rency notes. 

An apparatus which is intended to overcome 
the aforementioned problem is disclosed for exam- 
ple in U.K. Patent Application No. 2 001 038 A. A 
thickness sensor including a pair of gauging rollers 
is arranged to gauge a portion of a currency note 
and to generate a digital signal in response to note 
thickness, for example a logic 1 signal in response 
to a multiple note thickness and a logic 0 signal in 
response to a single note thickness. The digital 
output of the thickness sensor is applied to an 
integrator circuit which integrates this output over 
substantially the entire length of the gauged portion 
of the note. The output of the integrator circuit is 



compared with a reference signal in order to deter- 
mine if the gauged note is a multiple note or a 
single note. Although this known apparatus is able 
to distinguish between a multiple note and a single 

5 note having localized areas of increased thickness 
that might be caused by dirt or creases, the ap- 
paratus is not able to determine the number of 
notes being sensed at any instant. For example, 
the apparatus is not able to distinguish between 

70 two superposed notes and three superposed notes. 

In EP-A-0335561, published 4 October 1989, 
there is disclosed an apparatus for detecting a 
multiple note, the apparatus including voltage gen- 
erating means for producing an output voltage 

75 which varies linearly with movement of the axis of a 
movable axis roller relative to the axis of a fixed 
axis roller brought about by the passage of a note 
between the rollers, circuit means for storing a 
reference value representative of the minimum val- 

20 ue of the output voltage during one revolution of 
the fixed axis roller when no note is passing be- 
tween the rollers, and subtracting means for sub- 
tracting the reference voltage from the output volt- 
age when a single or multiple note is passing 

25 between the rollers so as to produce a difference 
value representative of the thickness of this note. 
This document does not disclose means for deter- 
mining the number of notes passing between the 
rollers. 

30 In DE-A-3200364 there is disclosed an appara- 

tus for determining the thickness of a sheet which 
passes between two rollers, the axis of one of 
which is movable towards or away from that of the 
other roller. For computing the thickness of the 

35 sheet, the apparatus uses an electronic integrator 
circuit which integrates the displacement of the 
movable roller during a time period for which at 
least one of the rollers completes an integral num- 
ber of rotations. A disadvantage of this apparatus is 

40 that the values generated by the integrator circuit 
are time-dependent and so are affected by possi- 
ble variations in the speed of the motor which 
drives the rollers. Also, this document is only con- 
cerned with computing the thickness of a sheet and 

45 is not concerned with making a determination of 
the number of sheets which pass between the 
rollers. 

It is an object of the invention to provide an 
apparatus for detecting a multiple note, which ap- 

50 paratus is of simple construction and can deter- 
mine the actual number of notes making up a 
detected multiple note. 

According to the invention there is provided an 
apparatus for detecting the passage of superposed 

55 sheets along a feed path, including first and sec- 
ond cooperating rollers, said first roller having a 
fixed axis of rotation, means for feeding sheets 
along said feed path between said rollers, means 
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for mounting said second roller so that its axis is 
movable relative to that of said first roller and so 
that it is biased towards said first roller to enable 
said second roller to be displaced away from said 
first roller in response to a single or multiple sheet 
passing between said first and second rollers, and 
voltage generating means associated with said sec- 
ond roller and arranged to produce an output volt- 
age which varies linearly with movement of the axis 
of said second roller towards or away from the axis 
of said first roller, characterized by analog-to-digital 
converter means to which said output voltage Is 
applied, pulse generating means for generating 
timing pulses in timed relationship with the revolu- 
tion of said rollers, and data processing means 
connected to the output of said converter means 
and to the output of said pulse generating means, 
said data processing means being arranged to per- 
form the following steps: (a) sampling the value of 
said output voltage, as represented by the output 
of said converter means, a predetermined number 
of times for one complete revolution, or for an 
integral number of complete revolutions, of one of 
said rollers when no sheet is passing between said 
rollers, (b) storing a first digital value representative 
of the sum of the values of said output voltage 
sampled in step (a), (c) sampling the value of said 
output voltage, as represented by the output of 
said converter means, said predetermined number 
of times for one complete revolution, or for an 
integral number of complete revolutions, of said 
one of said rollers when a single or multiple sheet 
is passing between said rollers, (d) storing a sec- 
ond digital value representative of the sum of the 
values of said output voltage sampled in step (c), 
and (e) subtracting said first digital value from said 
second digital value to produce a third digital value 
on the basis of which a determination is made of 
the number of sheets which passed t>etween said 
rollers in step (c). 

It should be understood that the ability of an 
apparatus in accordance with the invention to de- 
termine the number of sheets making up a de- 
tected multiple sheet is of importance, since when 
it is used in a cash dispensing mechanism, for 
example. It enables a multiple note to be counted 
as the appropriate number of notes and then dis- 
pensed to a customer. 

One embodiment of the present invention will 
now be described by way of example with refer- 
ence to the accompanying drawings, in which:- 
Fig. 1 is a front elevational view of a note 
sensing mechanism utilized In a multiple note 
detect apparatus in accordance with the present 
invention; 

Fig. 2 Is a part sectional side elevational view of 
the note sensing mechanism of Fig. 1 taken 
along the line 2-2 of Fig. 1; 



Rg. 3 is a schematic view of part of a cash 
dispensing mechanism incorporating the note 
sensing mechanism of Figs. 1 and 2; 
Rg. 4 is a circuit diagram of means for generat- 
5 ing an output voltage which varies in accordance 
with the thickness of a sensed note; and 
Fig. 5 is a block circuit diagram of the multiple 
note detect apparatus and associated parts of 
the cash dispensing mechanism. 
10 Referring to Rgs. 1 and 2, a note sensing 
mechanism 10 of a multiple note detect apparatus 
in accordance with the invention includes a steel 
roller 12 having a fixed axis of rotation and a 
cooperating steel roller 14 having a nnovable axis of 
75 rotation, the diameter of the roller 12 being exactly 
twice that of the roller 14. As will be explained 
later, the roller 14 is resillently urged into engage- 
ment with the roller 12, and currency notes 16 (see 
Fig. 3) are fed in operation between the rollers 12 
20 and 14, with the long dimension of each note 16 
extending parallel to the axis of the roller 12. 

The roller 12 is secured on a drive shaft 18 
which extends between, and is rotatably mounted 
with respect to, a pair of side frame members 20 
25 and 22, and the roller 14 Is rotatably mounted on a 
rigid rod 24 which, in the absence of any currency 
note 16 between the rollers 12 and 14, extends 
parallel to the drive shaft 18. The roller 14 is 
caused to rotate in operation by virtue of its resil- 
30 lent engagement with the roller 12 or with a note 
passing between the rollers 12 and 14. The right 
hand end (with reference to Fig. 1) of the rod 24 is 
secured by means of a screw 26 to a narrow plate 
28 of plastics material which is disposed generally 
35 parallel to the side frame member 22. The ends of 
the plate 28 are secured to the member 22 by 
means of bolts 30, the plate 28 being spaced from 
the inner surface of the member 22 by spacer 
members 32. 

40 A connector member 34 is pivotally mounted 
on a stud 36 secured to the inner surface of the 
side frame member 20. That end of the rod 24 
remote from the plate 28 is supported by the 
connector member 34. this end passing through. 

45 and being a tight fit with respect to, a circular 
aperture 38 formed in the connector member 34 
above the stud 36. The connector member 34 is 
connected to a vertically extending armature 40 of 
a linear variable differential transformer (LVDT) 42 

50 by means of an arm 44 which is formed integral 
with the connector member 34 and which extends 
therefrom In a generally horizontal direction. The 
LVDT 42 is mounted on a bracket 46 secured to 
the side frame member 20, and the free end of the 

55 arm 44 is connected by means of a spring 48 to a 
stud 50 secured to the member 20, the spring 48 
serving to urge the assembly of the connector 
member 34 and the arm 44 in an anticlockwise 
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direction (with reference to Fig. 2) about the stud 
36. The plate 28 has a certain amount of inherent 
flexibility, and by virtue of this flexibility the rod 24 
is pivotable to some extent about a point substan- 
tially at the centre of the plate 28. Normally, the 
roller 14 is urged into engagement with the roller 
12 under the action of the spring 48. Upon one or 
more currency notes passing between the rollers 
12 and 14, pivotal movement of the rod 24 is 
brought about in a direction such that the left hand 
end (with reference to Fig. 1) of the rod 24 is 
moved away from the drive shaft 18. This pivotal 
movement of the rod 24 brings about pivotal move- 
ment of the connector member 34 in a clockwise 
direction (with reference to Fig. 2) about the stud 
36 against the action of the spring 48, and in turn 
this movement of the connector member 34 brings 
about a downward movement of the armature 40 of 
the LVDT 42 by means of the arm 44. Upon the 
currency note or notes leaving the nip of the rollers 
12 and 14, the spring 48 returns the rod 24 to its 
home position, with the roller 14 in engagement 
with the roller 12, and also moves the armature 40 
in an upward direction back to its home position via 
the arm 44. It should be understood that the nature 
of the guidance of the armature 40 within the 
housing 51 of the LVDT 42 permits the angular 
movement of the arm 44 to be translated into up 
and down movement of the armature 40 over the 
small extent of pivotal movement of the rod 24 
encountered in operation. 

Movement of currency notes in an upward di- 
rection between the rollers 12 and 14 is brought 
about by means of pairs of cooperating rubber feed 
rolls 52 and 53 mounted on shafts 54. the shafts 54 
extending between, and being rotatably mounted 
with respect to, the side frame members 20 and 
22. The feed rolls 52 and 53 and the drive shaft 18 
for the roller 12 are driven via transmission means 
(not shown) by an electric motor 56 (Fig. 5). As 
shown in Rgs. 1 and 2, the feed rolls 52 are 
positioned beneath the rollers 12 and 14, and the 
feed rolls 53 are positioned above the rollers 12 
and 14. 

A timing disc 58 is secured to the end of the 
drive shaft 18 projecting beyond the side frame 
member 22, the disc 58 carrying a series of 90 
radially extending black regions (not seen) equally 
spaced around the axis of the shaft 18, each suc- 
cessive pair of black regions being separated by a 
clear region having the same angular width as each 
black region. The disc 58 cooperates with an op- 
tical sensor 60 mounted on the side frame member 
22, and in operation the sensor 60 generates a 
series of timing pulses in response to the sensing 
of the marks carried by the disc 58. The sensor 60 
generates a timing pulse for each transition which it 
senses between black and clear regions on the 



timing disc 58, and so a series of 180 equally 
spaced timing pulses are generated by the sensor 
60 for each complete revolution of the roller 12. A 
further optical sensor 62, arranged to sense the 
5 approach of a currency note to the nip of the 
rollers 12 and 14, is mounted on a bracket 64 
secured to the side frame member 20. 

Referring now to Fig. 3, the note sensing 
mechanism 10 is included in a cash dispensing 

70 mechanism 66 of an ATh/l, The cash dispensing 
mechanism 66 includes a currency cassette 68 
arranged to contain a stack of currency notes 16 of 
the same predetermined denomination, with cor- 
responding long edges thereof resting on the base 

75 69 of the cassette 68. The cassette 68 is asso- 
ciated with a pick mechanism 70. When one or 
more currency notes 16 are to be dispensed from 
the cassette 68 in the course of a cash dispensing 
operation, the pick mechanism 70 is pivoted in a 

20 clockwise direction so as to draw the lower portion 
of the first note 16 in the stack out of the cassette 
68 and into a position where the leading edge of 
this note is gripped between the curved periphery 
of pick roll means 72 of D-shaped cross-section 

25 and the periphery of cooperating roll means 74. 
The first note is fed out of the cassette 68 by the 
roll means 72 and 74, and is guided along a feed 
path 76 by a roller 78 and guide means 80 until the 
leading edge of the note is gripped by the feed 

30 rolls 52. 

Each currency note 16 extracted from the cas- 
sette 68 is fed by the feed rolls 52 to the nip of the 
rollers 12 and 14, and after passing between the 
rollers 12 and 14 the note 16 is fed in normal 

35 operation by the feed rolls 53 to a conventional 
stacking wheel 82 which is arranged to rotate con- 
tinuously in operation in an anticlockwise direction. 
The stacking wheel 82 comprises a plurality of 
stacking plates 84 spaced apart in parallel relation- 

40 ship along the stacker wheel shaft 86, each stack- 
ing plate 84 incorporating a series of curved tines 
88. The stacking wheel 82 is associated with a 
stripper plate 90 which is in the form of a comb-like 
structure, and the tines 88 of each stacking plate 

4S 84 are arranged to pass between adjacent teeth of 
the stripper plate 90. In operation, each currency 
note 16 fed by the feed rolls 53 to the stacking 
wheel 82 enters between adjacent tines 88 of the 
stacking plates 84, as shown in Fig. 3, and is 

50 carried partly around the axis of the stacking wheel 
82, the note 16 being stripped from the stacking 
wheel 82 by the stripper plate 90 and being 
stacked against a normally stationary belt 92 with a 
long edge of the note 16 resting against the strip- 

55 per plate 90. When a bundle of notes 16* (or 
possibly a single note only) to be dispensed to a 
user of the ATM in response to a cash withdrawal 
request has been stacked on the belt 92. the belt 
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92 is operated by a separate motor (not shown) so 
as to transport the bundle of notes 16* towards a 
cash delivery slot (not shown). 

A divert gate 94 mounted on a shaft 96 is 
positioned above the note sensing mechanism 10 s 
in association with the feed rolls 53. One end of an 
arm 98 is secured to the shaft 96, the other end of 
the arm 98 being pivotally coupled to an armature 
100 associated with a solenoid 102. As will be 
explained later, the solenoid 102 Is arranged to be io 
energized in response to the multiple note detect 
apparatus detecting that an invalid note or a mul- 
tiple note has passed through the note sensing 
mechanism 10. The arrangement is such that with 
the solenoid 102 in a non-energized condition the is 
divert gate 94 is in the position shown in solid 
outline in Fig. 3, out of the feed path 76 of cur- 
rency notes 16 from the guide roller 78 to the 
stacking wheel 82. Upon the solenoid 102 being 
energized, the armature 100 causes the divert gate 20 
94 to be pivoted via the arm 98 and shaft 96 in a 
clockwise direction into the position shown in chain 
outline in Fig. 3 in which the divert gate 94 is 
positioned in the feed path 76. With the divert gate 
94 in this last-mentioned position, the divert gate 25 
94 serves to guide invalid or multiple notes to feed 
rolls 104 which feed the notes to a reject bin 106, 
the notes being deposited into the bin through a 
slot 108. 

In addition to the optical sensor 62 which is 30 
arranged to sense the approach of a currency note 
16 to the nip of the rollers 12 and 14. the cash 
dispensing mechanism 66 also includes an optical 
sensor 110 which is arranged to sense when a 
currency note 16 has been extracted from the 35 
cassette 68 by the pick mechanism 70 and asso- 
ciated roll means 72 and 74. 

Referring now to Fig. 4, the LVDT 42 is con- 
nected to an LVDT signal conditioner 112 such as 
model NE 5521 available from Mullard Limited. 40 
London. As is known, the signal conditioner 112 is 
in the form of an integrated circuit incorporating a 
low distortion, amplitude stable sine wave oscillator 
with programmable frequency for driving the pri- 
mary winding of the LVDT 42. a synchronous de- 45 
modulator for converting the LVDT output ampli- 
tude and phase to position information, and an 
output amplifier for providing amplification and fil- 
tering of the demodulated signal. A capacitor 114 
and a resistor 116 set the modulation frequency of 50 
the primary winding of the LVDT 42 at 14 KHz. The 
output of the signal conditioner 112 appears on an 
output line 118. the demodulator output of the 
signal conditioner 112 being connected to the out- 
put line 118 via a low pass filter comprising capaci- 55 
tors 120 and 122 and resistors 124 and 126 con- 
nected as shown in Fig. 4. and the gain of the 
output of the signal conditioner 112 being set by 



resistors 128 and 130. In the emtx)diment de- 
scribed, the output voltage appearing on the line 
118 changes from +5 volts to -5 volts as the 
armature 40 moves into the LVDT 42 from its 
uppermost position to its towermost position. 

The output line 118 of the signal conditioner 
112 is connected to the negative terminal of a 
differential amplifier 132 via a resistor 134, this 
terminal being connected via a resistor 136 to the 
output line 138 of the amplifier 132. The positive 
terminal of the amplifier 132 is connected to 
ground via a resistor 140 and is connected to a 
+ 7.5 volts supply via a resistor 142. The differen- 
tial amplifier 132 serves to change the +5 volts to 
-5 volts output of the signal conditioner 112 into a 0 
to +10 volts swing on the line 138. The line 138 is 
connected via a voltage divider comprising resis- 
tors 140 and 142 and an RC filter comprising a 
resistor 144 and a capacitor 146 to the positive 
terminal of an operational amplifier 148, the nega- 
tive terminal of which is connected to the output 
line 150 of the amplifier 148. The voltage divider 
140. 142 serves to limit the output swing of the 
amplifier 132 to a 0 to +5 volts swing, and the 
combination of the RC filter 144, 146 and the 
operational amplifier 148 serves as a low pass filter 
to remove the effect of the low frequency mechani- 
cal oscillations of the LVDT armature 40 brought 
about by the return spring 48 (Figs. 1 and 2). Thus, 
it will be appreciated that the signal appearing on 
the line 150 is a DC voltage between zero and +5 
volts which varies linearly with movement of the 
armature 40 into and out of the LVDT 42 and which 
therefore also varies linearly with angular move- 
ment of the axis of the roller 14 towards and away 
from the axis of the roller 12 (Figs. 1 to 3). 

Referring now also to Fig. 5, the output line 
150 Is connected to a first input of an analog-to- 
digital (A/D) converter 152 which serves to convert 
the voltage appearing on the line 150 to an 8 bit 
digital word the bits of which appear on the output 
lines 154 of the A/D converter 152. A control line 
156 is connected to the A/D converter 152, and the 
operation of the converter 152 is controlled by a 
low level control pulse CONVERT applied to the 
line 156. An analog-to-digital conversion takes 
place in response to the appearance of the pulse 
CONVERT on the line 156, this pulse having a 
duration of approximately 50us. The output tines 
154 are connected to a microprocessor 158, such 
as an 8049 microprocessor available from Intel 
Corporation, the microprocessor 158 being ar- 
ranged to process the information appearing on the 
lines 154 in a manner to be described later. 

The output of the timing disc sensor 60 is 
connected to the microprocessor 158 over a line 
160. As previously mentioned, the sensor 60 gen- 
erates a series of 180 timing pulses for each com- 
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plete revolution of the roller 12. In operation, the 
microprocessor 158 receives low level signals 
SAMPLE over a line 162 from a further micropro- 
cessor 164. Prior to receiving a signal SAMPLE, 
the microprocessor 158 has stored the number 180 
(i.e. the number of timing pulses generated for one 
revolution of the roller 12) in an internal memory 
location 166, and the contents of a further internal 
memory location 168 have been set to zero. In 
response to receipt of a signal SAMPLE, the micro- 
processor 1 58 sends a low level pulse ACK to the 
microprocessor 164 over a line 170 by way of 
acknowledgement. Following receipt by the micro- 
processor 158 of the signal SAMPLE, each timing 
pulse applied to the microprocessor 158 over the 
line 160 decrements the contents of the memory 
location 166 by one and causes a control pulse 
CONVERT to be applied to the A/D converter 152 
over the line 156. The application of each pulse 
CONVERT to the A/D converter 152 causes the 
A/D converter 152 to apply to the microprocessor 
158 an 8 bit digital number representing the value 
of the voltage appearing on the line 150 at the 
instant the pulse CONVERT is applied to the A/D 
converter 152, this number being added to the 
number (which initially is zero) contained in the 
memory location 168. When the contents of the 
memory location 166 have been reduced to zero, 
the application of further control pulses CONVERT 
to the A/D converter 152 is inhibited, and at this 
time the memory location 168 contains a 16 bit 
number representing the sum of 180 samples of 
the output of the A/D converter 152, that is to say 
the sum of 180 samples of the value of the voltage 
appearing on the line 150 in the course of one 
complete revolution of the roller 12. 

The microprocessor 164 may also be an 8049 
microprocessor available from Intel Corporation. At 
the commencement of a cash dispensing opera- 
tion, the microprocessor 164 will apply a signal 
SAMPLE to the microprocessor 158 over the line 
162 prior to any currency note 16 reaching the nip 
of the rollers 12 and 14. It will be appreciated that, 
in response to this signal SAMPLE, the micropro- 
cessor 158 will cause to be stored in the memory 
location 168 a 16 bit number representing the sum 
of 180 samples of the value of the voltage on the 
line 150 in the course of one complete revolution of 
the roller 12 when no currency note 16 is passing 
between the rollers 12 and 14. An 8 bit digital 
number representing the 8 most significant bits 
(most significant byte) of the number stored in the 
memory location 168 is then applied to the micro- 
processor 164 over a communications bus 172 and 
stored in an internal memory location 174 of the 
microprocessor 164. At this stage the contents of 
the memory location 168 are reset to zero, and the 
number 180 is stored in the memory location 166. 



tt should be understood that the number stored in 
the memory location 174 is a number representing 
the average value of the voltage appearing on the 
line 150 in the course of one complete revolution of 

5 the roller 12. when no currency note 16 is passing 
between the rollers 12 and 14. 

Immediately prior to a single or multiple cur- 
rency note entering the nip of the rollers 12 and 14, 
the microprocessor 164 applies another signal 

70 SAMPLE to the microprocessor 158. Upon receipt 
of this signal SAMPLE, the microprocessor 158 will 
cause to be stored in the memory location 168 a 
16 bit number representing the sum of 180 sam- 
ples of the value of the voltage on the line 150 for 

75 one complete revolution of the roller 12 in the 
course of which the single or multiple note passes 
between the rollers 12 and 14, said voltage being 
of increased value for the period for which the 
single or multiple note is present between the 

20 rollers 12 and 14. An 8 bit digital number repre- 
senting the 8 most significant bits of the number 
stored in the memory location 168 is then applied 
to the microprocessor 164 over the bus 172 and 
stored in an internal memory location 176 of the 

25 microprocessor 164. It should be understood that 
the number stored in the memory location 176 is a 
number representing the average value of the volt- 
age appearing on the line 150 for one complete 
revolution of the roller 12 when the last-mentioned 

30 single or multiple note passes between the rollers 
12 and 14. Next, the microprocessor 164 subtracts 
the number stored in the memory location 174 
from the number stored in the memory location 
176 and stores the remainder in a further internal 

35 memory location 178 of the microprocessor 164. 

It should be understood that as the two rollers 
12 and 14 rotate with no currency note passing 
between them, the voltage output of the signal 
conditioner 112, and thus the voltage appearing on 

40 the line 150, will vary slightly due to various factors 
such as bearing wear and tolerances, dirt on the 
rollers 12 and 14 and roller eccentricity. Such volt- 
age variation will hereinafter be referred to as roller 
noise. As previously mentioned, the diameter of the 

45 fixed axis roller 12 is exactly twice that of the roller 
14, so that during one complete revolution of the 
roller 12 there will be exactly two revolutions of the 
smaller roller 14. Thus, all the roller noise will be 
generated in one revolution of the fixed axis roller 

50 12, and this noise will be substantially repetitive 
from one revolution to the next. The number stored 
in the memory location 174 is a reference value 
representative of the roller noise. Since the voltage 
on the line 150 varies linearly with movement of 

55 the axis of the roller 14 towards or away from the 
axis of the roller 12, by subtracting the reference 
value stored in the memory location 174 from the 
number stored in the reference location 176, there 
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is obtained a value (the number stored in the 
memory location 178) proportional to the cross 
sectional area of the single or multiple note which 
passed between the rollers 12 and 14 when the 
number stored in the memory- location 176 was 5 
generated, the roller noise having no effect on this 
last-mentioned value. 

It will be appreciated that the same difference 
value, i.e. the value stored in the memory location 
178 will be obtained for two currency notes 16 io 
passing between the rollers 12 and 14 in a fully 
superposed relationship as will be obtained for the 
same two notes 16 passing between the rollers 12 
and 14 in a partially overlapping relationship. Simi- 
larly, the same resulting value will be obtained for a 75 
single note 16 as for the same note 16 folded 
about its long axis. 

In alternative embodiments of the present in- 
vention, the numbers stored in the memory loca- 
tions 174 and 176 could be numbers representing 20 
the average value of the voltage appearing on the 
line 150 for a period of time corresponding to more 
than one complete revolution of the roller 12; also, 
it is not essential that the diameter of the roller 12 
is twice that of the roller 14. 25 

In the present embodiment the roller 12 has a " 
circumference of 180 millimetres. Since 180 timing 
pulses are generated for one complete revolution 
of the roller 12, it will be appreciated that, when a 
single or multiple note is passing between the 30 
rollers 12 and 14. samples of the values of the 
voltage appearing on the line 150 are taken at 
intervals of 1 millimetre across the width of the 
note. In general, it is preferable that such samples 
should be taken at intervals of 2 millimetres or less 35 
across the width of the note. 

The operation of the multiple note detect ap- 
paratus and of the associated parts of the cash 
dispensing mechanism 66 will now be described 
with particular reference to Fig. 5. This operation is 40 
controlled by the microprocessors 158 and 164, the 
microprocessor 164 being connected via an 8 bit 
bus 180 to the main ATM processor 182. When the 
main ATM processor 182 requests that a particular 
number of currency notes be dispensed by the 45 
cash dispensing mechanism 66 from the currency 
cassette 68 (Rg. 3) in response to a cash with- 
drawal request by a user of the ATM. the micropro- 
cessor 164 stores this number in an internal mem- 
ory location 184. The microprocessor 164 then 50 
switches on the motor 56 by setting a control 
signal MOTON on a line 186 low. It should be 
understood that the motor 56 controls the operation 
of the drive shaft 18, the feed rolls 52, 53 and 104, 
the cooperating roll means 72, 74, the roller 78 and 55 
the stacking wheel 82. 

The microprocessor 164 then applies a low 
level pulse SAMPLE to the microprocessor 158 



over the line 162 so as to cause the microproces- 
sor 158 to store in the memory location 168, in the 
manner previously described, the sum of 180 sam- 
ples of the value of the roller 12 when no currency 
note is passing between the rollers 12 and 14. 
Following receipt of the low level pulse SAMPLE, 
the microprocessor 158 transmits a low level pulse 
ACK to the microprocessor 164 over the line 170, 
the pulse ACK serving to cause the microprocessor 
to terminate the pulse SAMPLE on the line 162 in 
readiness for the next sampling operation to be 
performed by the microprocessor 158. As pre- 
viously described, a reference value represented 
by the 8 most significant bits of the number stored 
in the memory location 168 is stored in the mem- 
ory location 174 of the microprocessor 164. 

Once a reference voltage value has been 
stored in the memory location 174, the required 
number of currency notes 16 are then picked by 
the pick mechanism 70. This picking operation is 
initiated by the microprocessor 164 applying a low 
signal PICK to the pick mechanism 70 over a line 
187 , which in correct operation causes the re- 
quired number of notes 16 to be picked one by 
one from the currency cassette 68 by the pick 
mechanism 70. Each picked note (which may be a 
multiple note if the pick mechanism 70 operates 
incorrectly) is detected by the sensor 110 which 
sends a signal to the microprocessor 164 over a 
line 188 advising the microprocessor 164 that a 
note has been picked. 

The picked currency note 16 is fed by the 
cooperating roll means 72, 74 (Fig. 3) along the 
feed path 76 to the feed rolls 52, and after passing 
through the feed rolls 52 the leading edge of the 
picked note 16 is detected by the sensor 62 shortly 
prior to this edge entering the nip of the rollers 12 
and 14. Thereupon, the sensor 62 sends a signal to 
the microprocessor 164 over a line 190 advising 
the microprocessor 164 that a currency note 16 is 
approaching the note sensing mechanism 10. 

Upon receipt of this signal, the microprocessor 
164 applies a further low level pulse SAMPLE to 
the microprocessor 158 over the line 162 so as to 
initiate a further sampling operation in respect of 
the value of the voltage on the line 150 for one 
complete revolution of the roller 12. Shortly after 
this sampling operation commences, the leading 
edge of the picked note 16 enters the nip of the 
rollers 12 and 14, and the trailing edge of this note 
leaves the nip prior to the completion of the just 
mentioned complete revolution of the roller 12. In 
the manner previously described, in the course of 
this revolution of the roller 12 the microprocessor 
stores in the memory location 168 the sum of 180 
samples of the value of the voltage appearing on 
the line 150, this voltage being of increased value 
for the period for which the picked note is passing 
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between the rollers 12 and 14, and thereafter the 8 
most significant bits of the number stored in the 
memory location 168 are stored in the memory 
location 176 of the microprocessor 164. Next, the 
microprocessor 164 subtracts the reference value 
stored in the memory location 174 from the num- 
ber just stored in the memory location 176 and 
stores the remainder in the memory location 178. 
The difference value stored in the memory location 
178 is proportional to the cross sectional area of 
the picked single or multiple note which passed 
between the rollers 12 and 14 in the course of the 
last-mentioned sampling operation performed by 
the microprocessor 158. It should be understood, 
that following receipt of the further low level pulse 
SAMPLE, the microprocessor 158 sends another 
low level pulse ACK to the microprocessor 1 64 for 
the purpose of terminating the pulse SAMPLE. 

After the difference value proportional to the 
just picked single or multiple note has been stored 
in the memory location 178, the microprocessor 
164 compares this value with the contents of a 
look-up table held in an internal memory location 
192 of the microprocessor 164, in order to deter- 
mine, if possible, the number of notes which have 
been picked and have passed between the rollers 
12 and 14. The contents of the look-up table in the 
memory location 192 comprise three discrete 
ranges of values respectively corresponding to 1 , 2 
and 3 notes. If the value stored in the memory 
location 178 falls within any one of these ranges, 
then the number of notes picked, corresponding to 
the relevant range, Is stored in an internal memory 
location 194 of the microprocessor 164. It will be 
understood that, in a normal pick operation, the 
pick mechanism 70 picks a single currency note 16 
from the currency cassette 68 for feeding to the 
stacking wheel 82 (Fig. 3). 

The microprocessor 164 then compares the 
number stored In the memory location 194 (i.e. the 
number of notes picked) with the number stored In 
the memory location 184 (I.e. the number of notes 
requested). If the number in the location 194 Is 
greater than that In the location 184, then a multiple 
note has been picked comprising more notes than 
have been requested, and in this case the micro- 
processor 164 sends a signal DIVERT over a line 
196 to the divert solenoid 102 thereby activating 
the solenoid 1 02 so as to cause the divert gate 94 
to be pivoted from Its normal position shown In 
solid outline in Rg. 3 to the position shown in chain 
outline. Thus, in consequence of the signal DIVERT 
being sent to the divert solenoid 102, the picked 
multiple note is diverted Into the reject bin 106 
(Fig. 3); thereafter, the memory locations 176, 178 
and 194 are cleared and a further pick operation 
takes place by virtue of the low level signal PICK 
continuing to be present on the line 187. If the 



number in the location 194 Is less than or equal to 
that In the location 184, then the picked single or 
multiple note is allowed to travel on to the stacking 
wheel 82 for stacking on the belt 92 (Fig. 3). and 

5 the number In the location 194 is subtracted from 
that In the location 184, the result of the subtraction 
being overwritten into the location 184. The location 
184 now contains the number, if any, of notes still 
to be picked from the cassette 68 and stacked on 

10 the belt 92. If the number now contained in the 
location 184 is zero, then the operation of the pick 
mechanism 70 is terminated, the microprocessor 
164 Is reset, and the cash dispensing operation is 
completed, in a manner to be described later. If the 

75 number contained in the location 184 is not zero, 
then the memory locations 176, 178 and 194 are 
cleared and the cash dispensing operation is con- 
tinued by performing one or more additional pick 
operations as previously described, until such time 

20 as the number contained in the memory location 
184 has been reduced to zero. In the course of the 
or each additional pick operation, the microproces- 
sor 158 performs a sampling operation for one 
complete revolution of the roller 12 during which 

25 the picked note passes between the rollers 12 and 
14, new values being stored in the memory loca- 
tions 176 and 178 at the completion of the sam- 
pling operation. 

When the number contained in the memory 

30 location 184 has been reduced to zero, the micro- 
processor 164 terminates the low level signal PICK 
on the line 187 so as to terminate the operation of 
the pick mechanism 70. The bundle of notes lO' 
stacked at this time on the belt 92 comprises the 

35 total number of notes (possibly a single note) to be 
dispensed to the user of the ATM. The belt 92 is 
then operated so as to transport the bundle of 
notes 16* towards the cash delivery port (not 
shown) for collection by the user of the ATM, and 

40 the microprocessor 164 switches off the motor 56 
by terminating the low level signal MOTON, and 
resets the memory locations 174, 176. 178, 184 
and 194 to zero. It should be understood that at the 
beginning of each cash dispensing operation a low 

45 level pulse SAMPLE Is generated by the micropro- 
cessor 164 on the line 162, thereby causing a 
reference value, as previously described, to be 
stored in the memory location 174 prior to the first 
note 16 being picked by the pick mechanism 70. 

50 Prior to a cash dispensing operation taking 

place, the look-up table held in the memory loca- 
tion 192 is established by passing a number of 
single notes, a number of double notes (i.e. two 
superposed notes) and a number of triple notes 

55 (i.e. three superposed notes) through the note 
sensing mechanism 10 and recording the various 
difference values representative of the cross sec- 
tional areas of the single or multiple notes, which 
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sive replenishments of the currency cassette 68 
can be increased, thereby decreasing the down- 
time of the ATM of which the cash dispensing 
mechanism 66 forms a part. Further, since the 
5 cross sectional area of the part of a picked single 
or multiple note passing through the nip of the 
rollers 12 and 14 is determined rather than the 
thickness of the note, a folded single note can be 
accurately detected as being one note and overlap- 
70 ping double or triple notes can be accurately de- 
tected as two or three notes respectively (provided 
that their overall width does not exceed a certain 
limit), thereby reducing still further the number of 
notes that are rejected unnecessarily. Another ad- 
75 vantage of the multiple note detect apparatus de- 
scribed above is that the utilization of spaced apart 
ranges of valid sensed note integration values in 
the look-up table in the memory location 192 en- 
ables mutilated notes to be rejected while substan- 
20 tially eliminating the risk of a picked double note 
being dispensed as a single note. 

A further advantage of the multiple note detect 
apparatus is that its operation is not affected by 
possible variation in the speed of the motor 56 
25 which drives the roller 12 and the timing disc 58. 
Thus, the timing disc sensor 60 generates a pulse 
for every 2 degrees of rotation of the roller 12 and 
the timing disc 58, irrespective of the speed at 
which the roller 12 and the disc 58 are rotating. In 
30 contrast, if an electronic integrator were used in- 
stead of the microprocessor 158 to generate the 
values stored in the memory locations 174 and 
176. then these values would be dependent on the 
time taken for the roller 12 to complete one full 
35 revolution. 

Claims 



difference values are obtained in the manner pre- 
viously described. In a typical example of the look- 
up table, the range of values for a single note 
passing between the rollers 12 and 14 is 18 hex to 
26 hex. the range of values for a double note is 38 
hex to 46 hex, and the range of values for a triple 
note is 58 hex to 66 hex. If in the course of a pick 
operation the difference value stored in the mem- 
ory location 178 is between or outside the ranges 
making up the look-up table, for example a value 
between 26 hex and 38 hex. this value is invalid 
and the microprocessor 164 sends a signal DI- 
VERT over the line 196 to- the divert solenoid 102 
so as to cause the picked single or multiple note 
which gave rise to this invalid value to be diverted 
into the reject bin 106. A picked note could give 
rise to an invalid value if, for example, the note is 
torn or if parts of the note are joined together by 
adhesive tape. The look-up table could be ex- 
tended to include a range of values corresponding 
to 4 superposed notes, and possibly even a range 
of values corresponding to 5 superposed notes. 
However, it is extremely unlikely that as many as 4 
or 5 notes would be picked in a single pick opera- 
tion. Also, the look-up table could comprise just 
two ranges respectively corresponding to one and 
two notes. 

It should be understood that the multiple note 
detect apparatus described above is able to count 
and pass on to the stacking wheel 82 overlapping 
double and triple notes whose overall width is 
greater than that of a single note, provided that 
such overall width is not greater than the circum- 
ference of the fixed axis roller 12 less the distance 
between the sensor 62 and the nip of the rollers 12 
and 14. In the present embodiment, overlapping 
double or triple notes are treated as invalid if the 
sensor 62 senses that the overall width of the notes 
is greater than the circumference of the roller 12 
less the distance between the sensor 62 and the 40 
nip of the rollers 12 and 14. and in this case the 
microprocessor 164 sends a signal DIVERT to the 
divert solenoid 102 so as to divert the overlapping 
notes to the reject bin 106. 

The multiple note detect apparatus described 4S 
above has the advantage that roller noise is com- 
pensated automatically by the utilization of the ref- 
erence value generated at the beginning of each 
cash dispensing operation. This arrangement also 
allows the rollers 12 and 14 and the related bear- so 
ings to be manufactured to a lower tolerance, 
thereby providing a reduction in manufacturing 
costs. Also, since picked double and triple notes 
can be read accurately and utilized in a cash 
dispensing operation (provided that the generated ss 
sensed note cross sectional values fall within the 
relevant ranges in the look-up table in the memory 
location 192), the period of time between succes- 



1. An apparatus for detecting the passage of 
superposed sheets along a feed path, includ- 
ing first and second cooperating rollers (12. 
14). said first roller (12) having a fixed axis of 
rotation, means (52, 53) for feeding sheets 
along said feed path between said rollers, 
means (24, 28, 48) for mounting said second 
roller (14) so that its axis is movable relative to 
that of said first roller and so that it is biased 
towards said first roller to enable said second 
roller to be displaced away from said first roller 
in response to a single or multiple sheet pass- 
ing between said first and second rollers, and 
voltage generating means (42, 112) associated 
with said second roller (14) and arranged to 
produce an output voltage which varies linearly 
with movement of the axis of said second roller 
(14) towards or away from the axis of said first 
roller (12), characterized by analog-to-digital 
converter means (152) to which said output 
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voltage is applied, pulse generating means (58, 
60) for generating tinning pulses in tinned rela- 
tionship with the revolution of said rollers (12, 
14), and data processing means (158, 164) 
connected to the output of said converter s 
means and to the output of said pulse generat- 
ing means, said data processing means being 
arranged to perform the following steps: (a) 
sampling the value of said output voltage, as 
represented by the output of said converter io 
means (152). a predetermined number of times 
for one complete revolution, or for an integral 
number of complete revolutions, of one of said 
rollers when no sheet is passing between said 
rollers, (b) storing a first digital value repre- 75 
sentative of the sum of the values of said 
output voltage sampled in step (a), (c) sam- 
pling the value of said output voltage, as repre- 
sented by the output of said converter means, 
said predetermined number of times for one 20 
complete revolution, or for an integral number 
of complete revolutions, of said one of said 
rollers when a single or multiple sheet is pass- 
ing between said rollers, (d) storing a second 
digital value representative of the sum of the 25 
values of said output voltage sampled in step 
(c), and (e) subtracting said first digital value 
from said second digital value to produce a 
third digital value on the basis of which a 
determination is made of the number of sheets 30 
which passed between said rollers in step (c). 



2. An apparatus according to claim 1, character- 
ized in that the diameter of said one of said 
rollers (12) is equal to, or a multiple of. the 
diameter of the other roller (14). 



5. An apparatus according to either claim 3 or 
claim 4, characterized in that said pulse gen- 
erating means include a rotatable timing mem- 
ber (58) which is arranged to rotate in synchro- 
nism with said one of said rollers (12) and 



which is in cooperative relationship with sensor 
means (60) arranged to generate a series of 
timing pulses in response to rotation of said 
timing member and to apply said timing pulses 
to said data processing means (158. 164). and 
in that in each of steps (a) and (c) said data 
processing means are arranged to sample the 
value of said output voltage in response to 
each timing pulse received during the relevant 
step. 

6. An apparatus according to any one of the 
preceding claims, characterized in that said 
data processing means (158, 164) are ar- 
ranged to compare said third value with a 
plurality of discrete ranges of values which are 
contained in a look-up table (192) and which 
respectively correspond to different numbers 
of sheets, each range being spaced from the 
or each other range. 

7. An apparatus according to claim 6. character- 
ized in that said data processing means (158. 
164) are arranged to generate a signal indica- 
tive that the relevant single or multiple sheet is 
invalid in the event that said third value is 
found not to lie within any of said ranges, said 
signal serving to cause the invalid sheet to be 
diverted to a container (106) for rejected 
sheets. 

8. An apparatus according to any one of the 
preceding claims, characterized in that the di- 
ameter of said first roller (12) is twice that of 

35 said second roller (14). 

9. An apparatus according to any one of the 
preceding claims, characterized in that said 
second roller (14) is rotatably mounted on a 
pivotally mounted rod (24) substantially fixed in 
position at one end, an end portion of said rod 
remote from said one end being connected to 
a connector member (34) which is pivotally 
mounted on a support structure (20) and which 
is coupled to said voltage generating means 
(42), whereby the passage of a single or mul- 
tiple sheet between said first and second roll- 
ers brings about pivotal movement of said con- 
nector member, said pivotal movement caus- 
ing a variation in the output voltage of said 
voltage generating means. 

10. An apparatus according to claim 9, character- 
ized in that said connector member (34) is 

55 connected to an armature (40) of a linear vari- 

able differential transformer (42) which forms 
part of said voltage generating means, pivotal 
movement of said connector member in opera- 



3. An apparatus according to either claim 1 or 
claim 2, characterized in that in each of steps 
(a) and (c) said data processing means (158, 40 
164) are arranged to sample the value of said 
output voltage at equal angular intervals of the 
rotation of said one of said rollers (12). 

4. An apparatus according to claim 3, character- 45 
ized in that in step (c), during the passage of 
said single or multiple sheet between said roll- 
ers, said data processing means (158, 164) are 
arranged to sample the value of said output 
voltage at intervals of not more that 2 mil- 50 
limetres along the dimension of said single or 
multiple sheet parallel to said feed path (76). 
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tion bringing about movement of said armature 
so as to cause a change in the output voltage 
of said voltage generating means. 

11. A cash dispensing mechanism for dispensing 
currency notes, characterized in that said 
mechanism includes an apparatus according to 
any one of the preceding claims for detecting 
the passage of superposed currency notes 
along a feed path, said mechanism being ar- 
ranged to perform a plurality of pick operations 
in the course of a cash dispensing operation, 
each pick operation involving picking a single 
or multiple note from a currency note container 
(68) and causing the picked single or multiple 
note to pass between said rollers (12, 14). and 
said processing means (158, 164) being ar- 
ranged, in the course of said cash dispensing 
operation, to store said first digital value prior 
to any picked currency note reaching said roll- 
ers, and being arranged to generate and store 
said second and third digital values for each 
single or multiple note which passes between 
said rollers in the course of said cash dispens- 
ing operation, said first digital value remaining 
unchanged for each said third value which is 
generated and stored. 

Patentansprijche 

1. Vorrichtung zum Erfassen des Durchlaufs 
Obereinanderliegender Blatter entlang eines 
Forderweges. umfassend erste und zweite zu- 
sammenwirkende Walzen (12. 14), wobei die 
erste Waize (12) eine teste Rotationsachse auf- 
weist. MIttel (52. 53) zur Forderung von Slat- 
tern entlang des Forderweges zwischen den 
Walzen. MIttel (24. 28, 48) zu einer derartigen 
Befestigung der zweiten WaIze (14), daB ihre 
Achse bezUglich derjenigen der ersten WaIze 
bewegllch ist und sie gegeniiber der ersten 
WaIze vorgespannt wird, damit die zweite WaI- 
ze unter Ansprechen auf ein zwischen der er- 
sten und zweiten WaIze hindurchlaufendes 
Einzel- oder Mehrfachblatt von der ersten WaI- 
ze weg bewegbar ist. und Spannungserzeu- 
gungsmittel (42. 112), die der zweiten WaIze 
(14) zugeordnet und derart angeordnet sind. 
daB sie eine Ausgangsspannung erzeugen, die 
linear zur Bewegung der Achse der zweiten 
WaIze (14) auf die Achse der ersten WaIze 
(12) hin Oder von ihr weg variiert. gekennzeich- 
net durch eine Analog-zu-Digital-Wandlervor- 
richtung (152). an die die Ausgangsspannung 
angelegt wird, impulserzeugervorrichtungen 
(58, 60) zum Erzeugen von Taktimpulsen in 
taktmaBiger Beziehung zum Umlauf der Wal- 
zen (12. 14), und Datenverarbeitungsvorrich- 



tungen (158. 164). die an den Ausgang der 
Wandlervorrlchtung und an den Ausgang der 
Impulserzeugervorrichtungen angeschlossen 
sind, wobei die Datenverarbeitungsvorrichtun- 

5 gen angeordnet sind, urn folgende Schritte 

durchzufuhren: (a) Aufnehmen des Wertes der 
Ausgangsspannung, wie er vom Ausgang der 
Wandlervorrlchtung (152) eine vorbestimmte 
Anzahl von Malen fur eine vollstandige Umdre- 

10 hung oder fur eine ganzzahlige Anzahl voll- 

st3ndiger Umdrehungen einer der Walzen dar- 
gestellt wird, wenn kein Blatt zwischen den 
Walzen hindurchlauft. (b) Speichern eines er- 
sten digitaien Wertes, der die Summe der 

75 Werte der In Schritt (a) aufgenommenen Aus- 

gangsspannung darstellt. (c) Aufnehmen des 
Wertes der Ausgangsspannung, wie sie vom 
Ausgang der Wandlervorrlchtung die vorbe- 
stimmte Anzahl von Malen fur eine vollstandi- 

20 ge Umdrehung oder fur eine ganzzahlige An- 

zahl vollstSndiger Umdrehungen der einen 
WaIze dargestellt wird. wenn ein Einzel- oder 
Mehrfachblatt zwischen den Walzen hindurch- 
lauft, (d) Speichern eines zweiten digitaien 

25 Wertes, der die Summe der Werte der in 

Schritt (c) aufgenommenen Ausgangsspannung 
darstellt, und (e) Subtrahieren des ersten digi- 
taien Wertes von dem zweiten digitaien Wert, 
um einen dritten digitaien Wert zu erzeugen. 

30 auf dessen Basis eine Bestimmung der Blatt- 

anzahl vorgenommen wird, die in Schritt (c) 
zwischen den Walzen hindurchgelaufen ist. 

2. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
35 zelchnet, daB der Durchmesser der einen WaI- 
ze (12) glelch dem Durchmesser der anderen 
WaIze (14) Oder ein Vielfaches davon ist. 

3. Vorrichtung nach Anspruch 1 oder 2. dadurch 
40 gekennzeichnet, daB die Datenverarbeitungs- 

vorrichtungen (158. 164) in den beiden Schrit- 
ten (a) und (c) derart angeordnet sind, da3 sie 
den Wert der Ausgangsspannung in gleichen 
Rotationswinkelintervallen von der einen WaIze 
45 (12) aufnehmen. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB in Schritt (c) die Datenverarbei- 
tungsvorrichtungen (158, 164) wahrend des 

50 Durchlaufes des Einzel- oder Mehrfachblattes 

zwischen den Walzen so angeordnet sind, daB 
sie den Wert der Ausgangsspannung In Ab- 
standen von nicht mehr als 2 mm entlang der 
Abmessung des Einzel- oder Mehrfachblattes 

55 parallel zum Forderweg (76) aufnehmen. 

5. Vorrichtung nach Anspruch 3 oder 4, dadurch 
gekennzeichnet, daB die Impulserzeugervor- 
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richtungen ein drehbares Taktgeberelement 
(58) aufweisen, das so angeordnet ist. daB es 
sich synchron zu der einen Walze (12) dreht 
und in zusammenwirkender Beziehung zu Sen- 
sorvorrichtungen (60) steht, die angeordnet 
sind, urn unter Ansprechen auf die Rotation 
des Taktgeberelementes eine Reihe von Takt- 
innpulsen zu erzeugen und diese Taktimpulse 
an die Datenverarbeitungsvorrichtungen (158, 
164) anzulegen, und daB die Datenverarbei- 
tungsvorrichtungen in den beiden Schritten (a) 
und (c) derart angeordnet sind, daB sre den 
Wert der Ausgangsspannung unter Anspre- 
chen auf jeden wahrend des jeweiligen Schrit- 
tes empfangenen Taktimpuls aufnehmen. 

6. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB die 
Datenverarbeitungsvorrichtungen (158, 164) 
derart angeordnet sind, daS sie den dritten 
Wert mit einer Vielzah! gesonderter Wertberei- 
che vergleichen, die in einer Nachschlagtabetle 
(192) enthalten sind und jewells verschiedenen 
Blattanzahlen entsprechen. wobei jeder Be- 
reich von dem oder jedem anderen Bereich 
beabstandet ist. 

7. Vorrichtung nach Anspruch 6. dadurch gekenn- 
zeichnet, daB die Datenverarbeitungsvorrich- 
tungen (158. 164) derart angeordnet sind, daB 
sie fur den Fall, daB sich herausstellt, daB der 
dritte Wert nicht innerhalb eines dieser Berei- 
che liegt, ein Signal erzeugen, das anzeigt. 
daB das betreffende Einzel- oder Mehrfachblatt 
ungultig ist. wobei das Signal dazu dient. die 
Ablenkung des ungUltigen Blattes in einen Be- 
halter (106) fOr zuruckgewiesene Blatter zu 
veranlassen. 

8. Vorrichtung nach einem der vorhergehenden 
AnsprCjche, dadurch gekennzeichnet, daB der 
Durchmesser der ersten Walze (12) doppelt so 
groB wie derjenige der zweiten Walze (14) ist. 

9. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB die 
zweite Walze (14) drehbar auf einer im wesent- 
lichen an einem Ende in Position gehaltenen, 
schwenkbar befestigten Stange (24) befestlgt 
ist und ein von diesem einen Ende entfernter 
Endabschnitt der Stange mit einem Verbin- 
dungselement (34) verbunden ist, das 
schwenkbar an einer Tragkonstruktion (20) 
montiert ist und an die Spannungserzeugungs- 
mittel (42) gekoppelt ist, wobei der Durchlauf 
eines Einzel- oder Mehrfachblattes zwischen 
der ersten und zweiten Walze das Verbln- 
dungselement zu einer Schwenkbewegung ver- 



anlaBt, die eine Abweichung in der Ausgangs- 
spannung der Spannungserzeugungsmittel ver- 
ursacht. 

5 10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB das Verbindungselement (34) mit 
einem Anker (40) eines linear variablen Diffe- 
rentialtransformators (42) verbunden ist, der 
ein Teil der Spannungserzeugungsmittel ist 

10 und die Schwenkbewegung des Verbindungs- 

elementes im Betrleb den Anker in Bewegung 
versetzt, so daB eine Anderung der Ausgangs- 
spannung der Spannungserzeugungsmittel ver- 
ursacht wird. 

75 

11. Bargeldausgabemechanismus zur Ausgabe 
von Banknoten, dadurch gekennzeichnet, daB 
der Mechanismus eine Vorrichtung gemaB ei- 
nem der vorhergehenden Anspruche zum Er- 

20 fassen des Durchlaufs ubereinanderiiegender 

Banknoten entlang eines Forderweges auf- 
weist, wobei der Mechanismus angeordnet ist, 
um im Laufe eines Bargeldausgabevorgangs 
eine Vielzahl von Aufnahmefunktionen durch- 

25 zufuhren, wobei jeder Aufnahmevorgang die 

Aufnahme einer Einzel- oder Mehrfachnote aus 
einem Banknotenbehalter (68) beinhaltet und 
den Durchlauf der aufgenommenen Einzel- 
oder Mehrfachnote zwischen den Walzen (12, 

30 14) veranlaBt, und die Verarbeitungsvorrichtun- 

gen (158, 164) derart angeordnet sind, daB sie 
im Laufe des Bargeldausgabevorgangs den er- 
sten digitalen Wert speichern. bevor eine auf- 
genommene Banknote die Walzen erreicht, 

35 und derart angeordnet sind, daB sie den zwei- 

ten und dritten digitalen Wert fur jede Einzel- 
oder Mehrfachnote erzeugen und speichern, 
die im Laufe des Bargeldausgabevorgangs 
zwischen den Walzen hindurchlauft, wobei der 

40 erste digitale Wert fur jeden dritten Wert un- 

verandert bleibt, der erzeugt und gespeichert 
wird. 

Revendlcations 

45 

1. Appareil pour detecter le passage de feuilles 
superposees le long d*un trajet d'alimentation, 
comprenant des premier et second rouleaux 
cooperants (12, 14), ledit premier rouleau (12) 

50 ayant un axe fixe de rotation, des moyens (52, 

53) destines h faire avancer des feuilles le long 
dudit trajet d'alimentation entre lesdits rou- 
leaux, des moyens (24, 28, 48) pour le monta- 
ge dudit second rouleau (14) de mani^re que 

55 son axe soit mobile par rapport h celui dudit 

premier rouleau et de maniere qu'il soit rappe- 
le vers ledit premier rouleau pour permettre 
audit second rouleau d'etre eloigne dudit pre- 
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mier rouleau en reponse au passage d*une 
feuitle unique ou multiple entre lesdits premier 
et second rouleaux, et des moyens (42, 112) 
de generation de tension associes audit se- 
cond rouleau (14) et agences de fagon a pro- s 
duire une tension de sortie qui varie lineaire- 
ment avec le mouvement de I'axe dudit se- 
copnd rouleau (14) se rapprochant ou s*eloi- 
gnant de I'axe dudit premier rouleau (12), ca- 
racterise par un moyen convertisseur w 
analogique-num^rique (152) auquel ladite ten- 
sion de sortie est appliquee, des moyens (58, 
60) de generation d'4mpulsions destines a ge- 
nerer des impulsions de synchronisation en 
relation de temps avec la rotation desdits rou- is 
leaux (12, 14), et des moyens (158, 164) de 
traitement de donnees connectes a la sortie 
dudit moyen convertisseur et a la sortie des- 
dits moyens de generation dMmpulsions, les- 
dits moyens de traitement de donnees etant 20 
agences de fagon h effectuer les etapes sui- 
vantes : (a) rechantillonnage de la valeur de 
ladite tension de sortie, telle que representee 
par le signal de sortie dudit moyen convertis- 
seur (152). un nombre predetermine de fois 25 
sur un tour complet, ou sur un nombre entier " 
de tours complets, de Tun desdits rouleaux 
lorsqu'aucune feuille ne passe entre lesdits 
rouleaux, (b) le stockage d'une premiere valeur 
numerlque representative de la somme des 30 
valeurs de ladite tension de sortie echantillon- 
nee a I'^tape (a), (c) rechantillonnage de la 
valeur de ladite tension de sortie, telle que 
representee par le signal de sortie dudit 
moyen convertisseur, ledit nombre pr^d^termi- 35 
ne de fois sur un tour complet, ou sur un 
nombre entier de tours complets. du rouleau 
precite lorsqu'une feuille unique ou multiple 
passe entre lesdits rouleaux, (d) le stockage 
d'une deuxi^me valeur num^rique repr^sentati- 40 
ve de la somme des valeurs de ladite tension 
de sortie echantillonnee a Tetape (c), et (e) la 
soustraction de ladite premiere valeur numerl- 
que de ladite deuxieme valeur numerlque pour 
produire une troisifeme valeur num4rique sur la 45 
base de laquelle te nombre de feuilles ayant 
passe entre lesdits rouleaux k Tetape (c) est 
determine. 

2. Appareil selon la revendication 1, caracterise 50 
en ce que le diametre dudit rouleau (12) est 
egal au diametre, ou h un multiple du diame- 
tre, de Tautre rouleau (14). 

3. Appareil selon la revendication 1 ou la revendi- 55 
cation 2. caracterise en ce que, dans chacune 

des Stapes (a) et (c), lesdits moyens (158, 164) 
de traitement de donnees sont agences de 



fagon h echantlllonner la valeur de ladite ten- 
sion de sortie a intervalles angulaires egaux de 
la rotation dudit rouleau precite (12). 

4. Appareil selon la revendication 3, caracterise 
en ce que, a I'etape (c), durant le passage de 
ladite feuille unique ou multiple entre lesdits 
rouleaux, lesdits moyens (158, 164) de traite- 
ment de donnees sont agences de fagon a 
echantlllonner ia valeur de ladite tension de 
sortie a intervalles non sup^rieurs a 2 millime- 
tres le long de la dimension de ladite feuille 
unique ou multiple parallele audit trajet d'ali- 
mentation (76). 

5. Appareil selon la revendication 3 ou la revendi- 
cation 4, caracterise en ce que lesdits moyens 
de generation d'impulsions comprennent un 
element tournant (58) de synchronisation qui 
est agence de fagon a tourner en synchroni- 
sme avec ledit rouleau precite (12) et qui est 
en relation de cooperation avec un moyen 
capteur (60) agence de fagon a generer une 
serie d'impulsions de synchronisation en re- 
ponse a une rotation dudit element de synch- 
ronisation et a appliquer lesdites impulsions de 
synchronisation auxdits moyens (158, 164) de 
traitement de donnees, et en ce que, dans 
chacune des etapes (a) et (c). lesdits moyens 
de traitement des donnees sont agences de 
fagon a echantlllonner la valeur de ladite ten- 
sion de sortie en reponse a chaque impulsion 
de synchronisation regue durant I'etape 
concernee. 

6. Appareil selon Tune quelconque des revendl- 
catlons precedentes, caracterise en ce que 
lesdits moyens (158, 164) de traitement de 
donnees sont agences de fagon a comparer 
ladite trolsieme valeur h plusieurs gammes 
discretes de valeurs qui sont contenues dans 
une table a consultation (192) et qui corres- 
pondent respectivement h des nombres de 
feuilles differents, chaque gamme etant espa- 
c^e de la ou de chaque autre gamme. 

7. Appareil selon la revendication 6, caracterise 
en ce que lesdits moyens (158, 164) de traite- 
ment de donnees sont agences de fagon h 
generer un signal representatif de I'lnvalidite 
d'une feuille unique ou multiple concernee 
dans le cas ou ladite troisieme valeur trouv^e 
n'est pas comprise dans Tune quelconque 
desdites gammes, ledit signal servant h provo- 
quer la deviation de la feuille invalide vers un 
conteneur (106) pour feuilles rejetees. 
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8. Appareil selon Tune quelconque des revendi- 
cations precedentes, caract§ris§ en ce que le 
diametre dudit premier rouleau (12) est double 
de celui dudit second rouleau (14). 

5 

9. Appareil selon I'une quelconque des revendi- 
cations precedentes, caracterise en ce que 
ledit second rouleau (14) est monte de fagon a 
pouvoir tourner sur une barre (24) montee de 
fagon pivotante et sensiblement fixee en posi- io 
tion k une extr^mlt^, une partie extreme de 
ladite barre eloignee de ladlte extremite preci- 

tee etant reliee k un Element connecteur (34) 
qui est monte de fagon pivotante sur une 
structure (20) de support et qui est couple 75 
audit moyen (42) de generation de tension, de 
mani§re que le passage d'une feuille unique 
ou multiple entre lesdits premier et second 
rouleaux provoque un mouvement de pivote- 
ment dudit element connecteur, ledit mouve- 20 
ment de pivotement provoquant une variation 
de la tension de sortie dudit moyen de genera- 
tion de tension. 



que ou multiple qui passe entre lesdits rou- 
leaux au cours de ladite operation de distribu- 
tion d'argent, ladite premi&re valeur numerique 
restant inchang^e pendant chacune desdites 
troisiemes valeurs qui est g^neree et stockee. 



10. Appareil selon la revendication 9, caracterise 25 
en ce que ledit element connecteur (34) est 
relie k une armature (40) d'un transformateur 
differentiel (42) k variation lineaire qui fait par- 
tie dudit moyen de generation de tension, un 
mouvement de pivotement dudit element 30 
connecteur en cours de fonctionnement provo- 
quant un mouvement de ladite armature de 
fagon a entraTner une variation de la tension 
de sortie dudit moyen de generation de ten- 
sion. 35 



11. wecanisme de distribution d'argent pour distri- 
buer des billets de banque, caracterise en ce 
que ledit mecanisme comprend un appareil 
selon Tune quelconque des revendications pre- 40 
cedentes pour detector le passage de billets 
de banque superposes le long d*un trajet d'ali- 
mentation, ledit mecanisme etant agence de 
fagon k executer plusieurs operations de preie- 
vement au cours d'une operation de distribu- 45 
tion d'argent, chaque operation de prelevement 
consistant h preiever un billet unique ou multi- 
ple dans un conteneur (68) de billets de ban- 
que et a faire passer le billet unique ou multi- 
ple preieve entre lesdits rouleaux (12. 14). et 50 
lesdits moyens de traitement (158, 164) etant 
agences, durant le deroulement de ladite ope- 
ration de distribution d'argent, de fagon a stoc- 
ker ladite premiere valeur numerique avant 
qu'un billet de banque preieve quelconque at- 55 
teigne lesdits rouleaux, et etant agence pour 
generer et stocker lesdites deuxieme et troisie- 
me valeurs numeriques pour chaque billet uni- 
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